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TOUKA !'POCTA

Paznen Ne 1 KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOI'PAMMBbI
1.1 HIOSICHUTEJIBHAS 3AITUCKA
- HANPaBJICHHOCTb (MPOGWIb) NPOrpaMMbl
[Tporpamma «OkcnepUMeHTaldbHasi XUMUS» IpeJHa3HadeHa yyamumcs /-11-x kimaccos, Korja yxe
UMEETCsl OIpeAeNeHHbI 00bEeM 3HAHUM, MPOMU3O0ILIO CMBICJIOBOE IIOHMMAaHUE Marepuala

H3ydyacMoro 1mnpeamMera u H€O6XOI[I/IMO 3aKpCIINTh OTH 3HAHHMA Ha OCHOBC HpaKTHHCCKOﬁ
JACATCIIbHOCTH.

Kaxnpil paszzmen BKIIOYAeT KPATKUM TEOPETUYECKUMH MaTepHall M CUCTEMY 3aJaHMi,
CHOCOOCTBYIONIMX (OPMHPOBAHUIO M PAa3BUTHIO TAaKMX YMEHUH M HaBBIKOB Kak: paborta ¢
y4€OHUKOM U JIOTNIOJIHUTEIbHON JTUTEPATypOl, YMEHHE aHAIU3UPOBATh, CPABHUBATD, YCTAHABINBATh
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CUCTEMaTU3UPOBATh, 0000IIATh, J1€1aTh BBIBOJbI, OCYLIECTBIISTh
CaMOKOHTPOJb M caMooleHKy. Cucrema 3amaHuil pasHooOpazHa 1o (opme, COIEpKAHUIO U
CTENEHU CJIOKHOCTU U TpeOYeT OT y4yalluxcsl aKTUBHOM M03HABATEIbHON JESITEIbHOCTH.

- AKTYAJIBHOCTH IIPOrpaMMbsbl

AKTYaJILHOCTb JJTAHHOW TIPOTPaMMbI 00YCIIOBJICHA:

- HEOOXO/IMMOCTBIO COEAMHEHUs MPEIMETHOTO 3HAHUS C JKU3HEHHBIM KOHTEKCTOM, YTO SIBIISETCS
BaXHBIM YCIIOBHEM JUIs1 (JOPMUPOBAHUS BHYTpEHHEN y4eOHOIl MOTUBaIUY;

- BO3MOKHOCTBIO (DOPMHUPOBAHUSI HAINPEAMETHOTO M MEXIIPEAMETHOTO B3IJISAa Ha TPUPOITY
U3y4aeMoro;

- pa3BUTUECM CaMOO6p830BaTeJ'IBHLIX YMeHI/Iﬁ W HaBBIKOB,

- BOCTPEOOBAHHOCTBIO TOJYYEHHBIX 3HAHUI B MPAKTUYECKOM JEATENIbHOCTM W B Oyaylieu
npogeccuu.

IIpenyiaraeMplii Kypc OpHUEHTHPYET yYalllMXCs Ha MOMCKOBYIO IESATEIbHOCTh, IMPHUBUBAET
KyJBTYpY MPOBEJIEHHs] HAYYHOTO SKCIEPUMEHTA, JaeT BO3MOXKHOCTh YIJIyOMTh 3HAHUS MO OYEHb
BO)XHBIM BOIIPOCAaM Kypca XUMHHM, IOMOTaeT pelsTaM OIpeNeNUThCs € BBIOOpPOM mpodeccuu.
[lo3BonsieT paclIMpUTh MPEACTABICHUE YYallMXCd O CBOMCTBAaX BEIIECTB M pE3yJbTaTax HX
B3aUMOJICHICTBUN, 3aKpenuTh U Pa3BUTh HaBBIKK pabOThl B JAOOpAaTOPUM U  peIICHUsS
KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a]1a4.

Kypc paccunrana Ha ydeHHKa YBIEUEHHOTO, >KETAIOIIEero MOoJdy4yaTh 3HAHUs Ha 0oliee BHICOKOM
ypoBHe. [[ns1 ycnenrHol paboThl HEOOXOAMMO, YTOOBI ydalIuecs BJIAJIeH MPOYHBIMU 3HAHUSMU B
paMKax MIKOJIBHOUW MPOTpaMMBbI TI0O XUMHUH.

[Ipemyaraemble  3aaHusg  BBINOJHSIOTCS B YCIOBHUSIX  COTPYAHMYECTBA, KOTOPOE
npescTaBisieTcss 0ojiee MOIIHBIM OpPYIHWEM IMOMCKAa OPUTHHAIBHOTO PEHICHHS, YeM B OJWHOYKY.
[Ipennaraemplii MaTepuasi, OCBEIIA€T OCHOBHOM Kpyr BOMNPOCOB, MOJIEKALUIUX pa3doopy,
YCTaHABJIMBAET JIOTUYECKYIO IOCIIEOBATEIbHOCTh H3YUEHHUs MaTepuana, JaeT BO3MOXKHOCTh
YHU(PUITUPOBATH TIaH MPOBEACHUS MPAKTUIECKUX 3aHATUH.

- HOPMATHBHbIE OCHOBAaHHWSl ¥ __TpeOOBaHWS K TPOrPAMMHOMY 00eCleYeHUI W




TOM

C TH JIONOJHUTEJIHLHOI0 00PA30BAHUS .

\ * Oenepanbublil 3akoH «O06 oOpazoBanuu B Poccuiickoii @enepanun» (ot 29 nexkadps 2012r.
Ne273-03)

*

HOpﬂI[OK opraHu3anii M  OCYILICCTBJIICHHA O6pa3OBaTeJ'IBHOI71 JACATCIIBHOCTH  IIO

JIOTIOJTHUTEIBHBIM 00IIIe00pa3oBaTenbHbIM MporpammamM (mpuka3 MunHoOpHayku Poccum ot 29
asrycra 2013r. Ne1008)

* KoHuenuus pa3BUTHs JOMOJHUTEIBLHOIO 00pa3oBaHus AeTell (yTBEpKIACHA pPacHopsHKEHUEM
[IpaBurenbcTBa Poccuiickoit deneparmu ot 4 ceHtaops 2014r. Nel726-p)



TOUKA \‘WHHOGpHayKI/I P® ot 18 Hos16pst 2015r. Ne09-3242 «O nHanpaBieHUN UHPOPMALIAN
(Mefomueckne PEKOMEHAIMH 110 TPOCKTHPOBAHMIO JIOIMOIHHTEIBHBIX  OOIIEPAa3BHBAIOLIAX
porpaMM (BKJIIOYasi pa3HOYPOBHEBBIE TPOTPAMMBI)

* TlocTaHoByieHHe [ 7TaBHOTO rOCYJapCTBEHHOTO CaHUTApHOTO Bpaya Poccuiickoit deneparun
or 4 wmrona 2014r. Ne4l r. MockBa O6 yrBepxknenun CanlluH 2.4.4.3172-14 "Canurtapho-
SMHUIEMHOJIOTHYECKHEe TPEOOBaHHUS K YCTPOWCTBY, COACPIKAHUIO M OpPraHU3alMU peXUMa pabOThI
00pa3oBaTeNbHBIX OPraHU3aALUI TOTIOJHUTEFHOTO 00pa3oBaHus JeTei."

B mnacrosimiee BpeMs Hayka akTHBHO pa3BUBACTCs, a pa3Hble €¢ HaIpaBJICHUS AaKTHUBHO
HUHTETPUPYIOTCS, CO3/1aBasi HOBbIE aKTyaJbHBIE pa3/eNibl, KaK, HalpuMep, OMOXUMHUS WK Ornodu3mka.
Jlig u3ydeHus 3THX HayK HEOOXOIMMO yMETh BHJIETh MHP HE pa3pe3e OTACNbHBIX JAUCLHUIUIMH, a
KOMIUIEKCHO, C Pa3HbIX MO3ULUK. BakHO yMeTh CTaBUTH BOMPOCHI U 3a/1ayH, YTOOBI BBICTPAUBATh
IUIaH  JOCTIDKEHWS  mened. OTo  cHocoOCTBYeT — pa3BUTHIO  JIMYHOCTHBIX — KadyecTB
(ueneycTpeMIIEHHOCTH, BOJIM, YMEHUS IPUHUMATh PEILIEHUE U OTCTauBaTh CBOIO TOUKY 3pEHUS U JIp.)

- OTJIMYHUTEIbHbIE 0CO0EHHOCTH NPOrPaMMbI

OTnuuyuTeNnbHON  OCOOEHHOCTHIO  JaHHOM  00pa3oBaTENbHONM  MpPOrpamMMbl  SIBISIETCA

HaIpaBICHHOCTh Ha (HOPMHUPOBAHHE YUEOHO-HCCIEIOBATEIBCKUX HABBIKOB, PA3JIMYHBIX CIOCOOOB
JESTEIbHOCTH y4aluxcs B 0ojiee MUPOKOM 00bEME, YTO MOJIOKUTEIBHO OTPA3UTCS MPU U3y4YEHUU
ApYyTruX TPEAMETOB M PACHIMPEHHIO Kpyrozopa B IEJIOM, CHOCOOCTBYeT (HOPMHUPOBAHHIO
COBPEMEHHOI0 HAy4YHOI'O MHPOBO33PEHHUS, PA3BUTUIO HHTEIJIEKTYaJbHBIX CIOCOOHOCTEH W
[I03HABATEJIbHBIX HHTEPECOB IIKOJbHUKOB.

-IelarornyecKas 1meaeco00pasHocTb

IIporpaMMa MoMoraeT oOy4aroluuMcsl OLIEHUTh CBOW TBOPUYECKUN MOTEHIMAN C TOYKH 3PEHMUS

0o0pa3oBaTeNbHON NEPCHEKTHBBI M CHOCOOCTBYET CO3JaHMIO  IOJIOKUTEIBbHOW MOTHBALMU
oOyuaromuxcs K camooOpas3oBanuto. IIporpaMma mo3BosseT peaJlbHO Ha MPAKTUKE oOecreyuBaTh
UH/AMBUyaJIbHbIE TOTPEOHOCTH yJaluXxcs, Npo(UiIbHbIE UHTEPECH I€TeH, TO €CTh Peau30BbIBAThH
MeJaroruKy pa3BUTUS peOeHKa.

-_aJipecaT NporpamMmel

ITporpamma aznpecoBana obyuatomest ot 14 no 17 net. etu 14-17 netr cnocoGHBI XOPOLIO
3allOMUHaTh, MPUMEHATh Ha IPAKTUKE 3HAHUS M YMEHMs, IOJyYEHHbIE B XOJ€ 3aHATUH IO

JOTIOTHUTEIBHON  0011e00pa3oBaTeIbHON MporpaMMe «IKCIEepUMEHTaIbHaAsT XuMus». [IpuHnumn
WHIUBUAYAIbHOTO W Iu(depeHIMPOBaHHOTO TMOAXOAa MPEANoiaraeT y4eT JIMYHOCTHBIX,
BO3PACTHBIX OCOOEHHOCTEH JIeTel U YPOBHS UX MICUXUYECKOTO U (PU3MUYECKOTO PA3BUTHSL.

- YCJIOBHS HA00pA YYAIIUXCH

Jnst oOydeHHss 1O JMaHHOW MpOTrpaMMe TPUHUMAIOTCS BCE JKENAIOIIME T10 3asBICHUIO
ponuteneii. [IpenBapuTensHOM MOATOTOBKH TSI 3aUMCIICHUS B TPYIIY HE TpeOyeTcs.

- KOJIUYeCTBO YYAIIMXCH B IPyNnax
B y4e6noii rpynme 20 dyenoBek

qI/ICJ'IeHHBII\/’1 COCTaB y‘IaHII/IXCSI B O6’I>G)II/IH6HI/II/I MOXET 6I)ITI) YMeHI)IHeH, €CJIM B HETO
BKJIIFOUCHBI o6yqa10mp1xc;1 C OFpaHI/I‘-IeHHBIMI/I BO3MOXHOCTSIMHA SHOpOBBH, ACTHU - UHBAJIUBI.

- 00bEeM IIPOIPAMMABI

1 g B Hememro, 34 yaca B roj

- (hopMBI 00VUEHUSA ¥ BHALI 3aHATHH 110 IPOrpamMMe

@®opmbl 00yueHHsI - OYHAs, OYHO-3a04YHas («IOMYyCKAaeTCs COYeTaHHe Pa3IMYHBIX (opM
nojrydeHus oopazoBanus U Gopm oOyuenus» (3akoH Ne 273-D3, rn. 2, ct. 17, n. 4), HEKOTOpHIE
TEMBbI yJallyuecss MOTYT U3y4aTh CaMOCTOSATENIbHO (3a04HO, B CIydae OTMEHBI 3aHATHI 110 KapaHTUHY

WM HU3KUX TEMIEpaTyp); BUAbI 3aHATUHN - Oecela, CeMHHAp, JIEKLHUs, JJaOOpaTOPHBIA MPAKTUKYM U
MPAKTUKYM pelIeHHs 3a/1a4, MpakTHueckas paboTa, SKCKypCHs, UTpa, 3alUTa MPOEKTa.



TOUKA \‘Meﬂnﬂ nporpaMmet

1 roxg

- peKMM 3aHATHI

MePUOAUYHOCTS -1 pa3 B Heaeno o 40 MUHYT.
1.2 IIEJIb Y1 3AJIAYM JJOITOJTHUTEJBHOM OBPA3OBATEJIBHOM IPOI'PAMMBbBI
Hesan: pa3BuTHE y yYalIuXxcsl MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHUX

CHOCOGHOCTGﬁ, HCCICAOBATCIIBCKUX M JKCIHCPUMCHTATOPCKHUX HABBIKOB B XOJ€ pPCIICHUIA
MMPAKTUYCCKUX 3a/la4 U CaMOCTOATCIIbLHOTO HpI/IO6peTCHI/IH HOBBIX 3HAHHUM.

3apaun:

ObpazosamenvHole

YIayOuTh M PacIIMPUTh 3HAHUS YUalIUXcs M0 001eil XUuMuH;

PaCKpPBITh POJIb SKCIIEPUMEHTA B XUMHUH,

chOpMHUPOBATH Y MIKOJIBHUKOB MPAKTUYCCKUE HABBIKH, YMECHUE

NpaBWIbHO  OOpamatbCcss €  M3YYCHHBIMH  BEIICCTBAMH,
npubopaMu, MPOBOAUTH HECIOKHBIE XUMUYECKHE OIBITHI.

Pazsusarowue

chopMUpPOBaTh YMEHUE CPAaBHUBATH, BBISIBIISTH CYIIECTBEHHOE, yCTaHABINBATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, 0000IIAaTh U CUCTEMAaTU3UPOBATh 3HAHMUS;
Pa3BHUTH MTO3HABATEIILHBIN HHTEPEC YUAIIUXCS K XUMUY;

Pa3BHUTh MHIUBHIyaIbHBIC HAKJIOHHOCTH U BO3MOKHOCTH YUaIIUXCS;
Pa3BHUTh CAMOCTOSITEILHYIO IOUCKOBYIO JCSITSILHOCTD IIKOJLHUKOB;
COBEPIICHCTBOBATh YMEHHUS Pa0OTATh C JTUTEPATYPOU U CPEICTBAMU
MYJIbTUMEIHA.

Bocnumamenvnwvie

chopMUPOBaTH y YUAIIUXCS TUATEKTUUECKOE TOHUMaHUE HAyYHON KapTHHBI MUPA;
CI0COOCTBOBATh MX MHTEJUIEKTYaIbHOMY Pa3BUTHUIO, BOCIIUTAHUIO HPAaBCTBEHHOCTH,
T'YMAHUCTUYECKUX OTHOLIEHUW, TOTOBHOCTH K TPYAY;

MIOATOTOBUThH y4YalIUXCs K CAade DK3aMEHa, MOCTYIUICHUIO B

BY3,

MOATOTOBUTH YUAIIUXCS K CO3HATEIIbHOMY U OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO
MyTH;

pa3BUTh y4€OHO-KOMMYHUKATUBHBIE

YMEHHUSL.
1.3 COAEP)KAHUE MPOT'PAMMBI
Y4eOHblii IUIAH

Ne Tema pazoena Konuuecmeso U3 HUX
n/n Hacos meopust NPAKmuKa

1 | Beenenue 1 1-

2 | MeTopl OYHCTKH BEIIECTB 4 111

3 | CocoObl IOJTyYeH s HEOPraHUYECKHX 12 414

BEILIECTB U UX CBOMCTBA




Toqu\'mbHo -BOCCTaHOBMTEJbHBIE ITPOLECCHI 10 15|15

U MX TIPUMCHEHHUE B aHAIIN3E
5 | PacTBOpBI M CIOCOOBI UX PUTOTOBJICHHUS 17 33
6. | OcroBbI KauecTBEHHOTO aHATM3A 17 3|9
7. | DKCepuMEHTAIBHOE PEIICHHE 33124 7 -2
Hroro: 68

COILEPKAHUE YYEBHOI'O IIJIAHA ITPOI'PAMMBI:

1. Begenue (1 )

HayuHblif SKCIIEpUMEHT U €ro PoJib B MO3HAHUH. TeXHHMKa 0€30MacCHOCTH MPH MPOBEACHUN
71ab0paTOpHBIX U MpakTudyeckux padot. IlpaBuna okazaHus mepBOd MEAUIIMHCKOW MOMOIIM MpU
0KOTax U OTPABJICHUAX XUMHYECKHMMH peakTuBamu. JlabopaTopHoe 000pynOBaHUU. XUMUYECKUE
PEaKTHUBBI.

Jemoncmpayuu. Anteuka kaOWHETa XUMUU. XHUMUYECKHE PEAKTUBBI U JabopaTopHOe
000pyTOBaHUY.

2.MeToabl ouncTKH BelecTB (4uaca) OCHOBHBIE CITOCOOBI
paszeneHus cMeceil: HamarHuuuBaHue, GUIbTPOBAHKE, BHITAPUBAHHUE,
yHapuBaHue, KpUCTAIIA3aLU.

Ipaxmuuyeckue pabomor. 1. OuncTka 3arpa3HEHHON TOBAPEHHON COJIH.

3.Cnoco0bl moJiyueHHs: HEOPraHMYeCKNX BEleCTB U UX cBoiicTBa (12 )

OcHOBHbIE CBOWCTBAa Ba)KHEMILMX KJIACCOB HEOPraHUYECKUX COECIUHEHHH. 3HAKOMCTBO C
o0pa3laMu OKCHOB, KHUCIIOT, OCHOBaHUH U coiyieil. Pacrno3naBanue ocHoBaHuil. Pacrno3naBanue
KHUCIOT. ['maponus conen.

IIpakxmuueckue pabomuol:

2. O6mme crocoObl monydeHus: MetauioB. [lomyueHune MeTauioB peaxiuen
3aMeIIeHHs U3 PaCTBOPOB COJIEH;

3. [Tonydenue kucnopoa pa3aoKeHHUEM MIEPEKUCH BOJOPOIA;

4. [Tonydyenue Bogopoaa;

5. [Tonmy4yenne okcuaa MeIM M YTICKUCIOTO Ta3a Pa3ioKeHNEM MallaXuTa;

6. [TonydeHnue HEpaCTBOPUMBIX OCHOBAHUH M UX CBOICTBA;

7. OO0miass XxapakTepHUCTUKa CHOCOOOB TMOJTYYEHHUS KHUCIOT: CEPHOW, COJISTHOH,

a30THOM, pochopHOI KpeMHUEBOI;

8. OO6mume crnocoObl monyueHust cojeil. Ilomydenue comeil peakuueil oOmeHa

MEXy KUCIOTON U OKCHJIOM;

9. W3yuenne MUHEpaJIbHBIX Y100peHHi
4. OKHCIUTETbHO-BOCCTAHOBHUTE/IbHbIE MPoOLiecchl M UX MpUMeHeHne B aHaau3ze (10
1)

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE (YHKIIMU BELIECTB W HAIMpaBlIEHHE OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakuuii. Oxucnurens. BoccranoBurens. CraHgapTHbBIE 3JIEKTPOJIHBIE
NOTeHUUaNbl. Psx  craHgapTHBIX 3JEKTPOAHBIX TMOTEHUUAIOB. 3aBUCHUMOCTb 3JIEKTPOJHOTO
MIOTEHIMaIAa OT IIPUPOBI PEArNPYIOIIMX BEUIECTB, OT UX KOHLEHTpAaLUH, Temueparypsl, pH cpensl,
pPacTBOPUMOCTH, IIPUCYTCTBUS B CUCTEME KOMIIIIEKCOOOpa3oBaTessl.

IIpaxmuueckue pabomvi



TOUKA \'PO@A OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIE ~ CBOMCTBA IepMaHraHara Kajausg C
MIEPOKCHUJIOM BOJOPO/IA;
11. Oxkwucnenue nonos xpoma (I11) mepokcumom Bogopoaa;
12. Oxkwucienue nonos xpoma (I11) mepmanranarom kaaust B KMCIOU cpeie
5.PacTBOpPBI H cIOCOOBI MX MPUTOTOBJIeHHs (17 YacoB)
3HaueHUE paAcTBOPOB B XUMHUYECKOM JKcrepuMeHTe. [IOHATHE HMCTUHHOTO pacTBOpA.
[TpaBuiia MPUTOTOBIICHUSI PACTBOPOB. TEXHOXMMHUYECKUE BEChI M TPABHUJIA B3BEIIMBAHHS TBEPJIBIX
BEIIIECTB.
MaccoBast 1011 paCTBOPEHHOT'O BEIIECTBA B pacTBOpe. Pacuer u mpUroToBiieHUE pacTBOpa ¢
oTpezieIeHHOM MacCOBOM JI0JIei paCTBOPEHHOTO BEILIECTBA.

Omnpenenenre 00BEMOB PAacTBOPOB € MOMOIIBIO MEPHOW MOCYABI U IJIOTHOCTU PACTBOPOB
HEOPraHMYECKUX BEIECTB C MOMOINBI0 apeoMeTpa. Talnuibl IUNIOTHOCTEH pPacTBOPOB KHCIOT U
nienoueit. PacueT Macchl pacTBOPEHHOTO BEIECTBA 110 U3BECTHOW IMIOTHOCTH, 00bEMY M MacCOBOM
JI0JIe pPaCTBOPEHHOTO BEIIECTBA.

JemoHcTpauuu. XuUMHUYecKass IocyJa JJii [PUTOTOBJIEHUS pacTBOPOB  (CTakaHsl,
KOHMYECKUE KOJIOBI, MEpHBbIC LWIMHAPHL, MEPHbIC KOJObI, CTEKJISHHBI MAJIOYKH, CTCKJISTHHBIC
BOPOHKH M T.11.). TeXxHOXUMHUYECKHUE BEChI, pasHOBeCchl. Habop apeomeTpos.

Lemoncmpayuonnvii  sxcnepumenm. OlpenenaeHUe IJIOTHOCTU PacTBOpa C IOMOIIbIO
apeomeTpa. OmnpeneneHre KOHIEHTPAIMM PACTBOPOB KUCIOT U OCHOBAHMN C MOMOIIBIO TaOIUIIBI
«MaccoBasi 10511 PacTBOPEHHOro BemiecTBa (B %) M MJIOTHOCTH PACTBOPOB KHUCIOT M OCHOBAHUU
mpu 20° C». VBennueHHe KOHLEHTPALMM pPACTBOpPA TMAPOKCHA HATPUS IPU H0OABICHHUHU
JOTIOJTHUTEIILHOTO KOJIMYEeCTBA IIEJIOYHM B PAcTBOp, IMPOBEpKA H3MEHEHHS KOHIEHTpPAlUU C
IIOMOUIbIO apeoMeTpa. Y MEHbILIEHUE KOHLEHTPALUU THAPOKCUA HATpUs B PacTBOpE 3a CUET €ro
pazbaBieHusl, IPOBEPKA U3MEHEHUS KOHIEHTPALMU C IIOMOILBIO apEOMETPA.

Ipaxmuueckue pabomot.: 13. [IpurotoBieHne pacTBOPOB ¢ 33JaHHOW MAaCCOBOH JIOJICH COJIH.
14. [IpuroTroBiieHNEe HEHACHIIIEHHBIX, HACBIIIIEHHBIX U MIEPECHIIICHHBIX pacTBOPOB. 15.
Omnpenenenne pH pacTBopoB.
6.OcHOBBI KauecTBeHHOro aHamu3a (17uacos)

IlonsaTe xauecTBeHHOM peakuuu. KadecTBeHHBIE peakIMM Ha KAaTUOHBI WM aHHOHBI.
OmnpezneneHye BELIECTB C OMOIBIO TaOIUIbI pACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U coJied B BOJIE,
XapaKTepUCTUKU BUAMMBIX H3MEHEHHMH mpoueccoB. Knaccudukanus anuoHoB. OOHapykeHUE
KaTHOHOB (KHCJIOTHO-IIIEJIOYHON METO/I KAUeCTBEHHOTO aHain3a). KaTuoHbl MepBoil aHATUTUYECKON
rpynmsl. KaTHOHBI BTOpPOM aHAIWTUYECKOM rpynmbl. KaTHOHBI TpeTbel aHAIMTHYECKOW TPYIIIHL.
KarnoHs! 4eTBepTON aHAIUTUYECKOW Ipynmbl. KaTHOHBI MATON aHAMIUTHYECKOW rpynmsl. KaTHOHBI
HIECTON aHANIUTUYECKOH rpynnsl. OOHapy)XeHHe MOHOB. AHMOHBI NIEPBOI aHATUTUYECKON TPYIIIBI.
AHUOHBI BTOPOM aHaIUTUYECKOM rpynibl. AHUOHBI TPEThE aHATTUTUUECKOMN TPYIIIIHI.

Omnpenenenre HEOPraHMYECKUX BEIIECTB, HAXOSIIMXCA B PA3HBIX CKISIHKAaX 0€3 3THKETOK,
0e3 UCMONb30BaHUS JOMOJIHUTENBHBIX pPEeakTUBOB. OCyIECTBIEHHE IEMOYKH IPEeBpAIICHUS
HEOPTraHWYECKHUX BEIIECTB.

Ilemoncmpayuonnwviii sxcnepumenm. Vinentudukamus pactBopoB cynbdata sxenesa (II),
cynetara menu (II), xmopuna amoMuHus, HUTpaTa cepedpa ¢ MOMOIIBI0 PACTBOPOB THIPOKCUAA
HaTpus. VneHTudukanus pacTBOpOB XJIOpHAa HATpHsl, MOAWAa Kanus, ¢ocdaTa HaTpUs, HUTpATA
KaJIbIUs C TIOMOIIBI0 pacTBOpa HUTpaTa cepedpa U a30THOM KHCIOTHI.

Ilpakmuueckue pabomwvr. 16. OOHapyXeHHE KAaTHOHOB | aHAJTUTHYECKON TPYIIIBI
(Na*,K*,NH,"). 17. OGuapysxeHue kaTHoHOB 2 aHanuTHuecKoil rpymmsi (Ag' ,Pb?").



TO‘IKA8~’6WG KaTHOHOB 3 aHamuTH4Yeckoil rpyrmsl ( Ca’* Ba®"). 19. O6HapyxeHne KaTHOHOB 4
AHNHTHUCCKOM rpymmst (A Cr¥* Zn?"). 20. OGHapysKeHMe KATHOHOB 5 AHATUTHYECKOH TPYIIIIBI

(Fe2+,Fe3+,Mn2+,Mgz+). 21. O6Hapyx)eHrne KaTHOHOB 6 aHATUTUYECKOW TPYIITIBI

(Co?* ,Cu®" Ni?* ,Cd?"). 22. OGHapyxenne aHrOHOB 1 aHanuTHyeckoii rpymmsl (SO4%,S05°

$,04,C0$ PO Y). 23. O6HapyxeHue aHHOHOB 2 aHanuTHyeckoi rpymmsl (Cl™,Br,17,8%). 24.

OO6Hapy:xeHne anHnoHOB 3 aHanuTHyeckoi rpymmsl (NO3,MnO,4’, CH3COO ™).

7.9KcnepuMeHTa/IbHOE penieHue 3aaa4 (7 1)

OKCepUMEHTAJILHOE PEIICHUE 3a/1a4.

[Mpaktuka (2 4): 3amuTa Jydiieii paboThl WK TPOEKTA, [TOBSICHHE UTOTOB.

1.ATIVTAHUPYEMBIE PE3YJIbTATbI

Jluunocmmnwie YY/I[:

YMeHMe BECTH JUajior Ha OCHOBE PABHOINPABHBIX OTHOLICHUI U B3aHMHOT'O YBaXKCHUS;
YMeHue KOHCTPYKTUBHO pa3periatb KOHQIIUKTHI,

Y CTOWYUBEIN MO3HABATEIHHBIA MHTEPEC M CTAHOBJICHHE CMBICTIOOOpasyromen  QyHKIun
II03HABATEJIBHOIO MOTHUBA;

['oToBHOCTH K BBIOOPY ITPpOUIEHOTO 00pa30BaHUS.

Pezynamuenvie YY/I:

CauuaroT cBOii cr1oco0 IeHCTBUSA C DTATIOHOM;

CnuyaroT crnoco0 U pe3yabTaT CBOUX JIEHCTBUM C 3aJaHHBIM ATAJIOHOM, OOHApPYKHUBAIOT
OTKJIOHEHHS ¥ OTJIMYHS OT DTAJIOHA;

BHOCAT KOPPEKTUBBI U IOTIOJHEHHS B COCTABIICHHBIE ILJIAHBI;

BHOCST KOppEeKTUBBI W JOMOJIHEHHUSI B CIIOCOO CBOMX JIEUCTBHM B Cllydae pPacxXxOoxICHUS
ATaJOHA, PEAILHOTO JEUCTBUSA U €0 IPOIYKTA;

BpIIensroT 1 0CO3HAIOT TO, YTO YK€ YCBOEHO U YTO €I11I€ MOMJIEKUT YCBOECHHUIO, OCO3HAIOT
Ka4yeCTBO U YPOBEHb YCBOCHHS;

OCO03HAIOT KaYECTBO M YPOBEHb YCBOCHHUS;

OLeHUBAIOT JOCTUTHYTHIN pE3yIIbTaT;

OmpenenstoT  MOCIEeIOBATEIbHOCTh  MPOMEXKYTOUHBIX IEJIeH C y4eToM KOHEYHOTO
pe3yibTaTa;

CocCTaBISIIOT IUIAH M ITOCIIEI0BATSIbHOCTE JCHCTBHI;

Crast yuyeOHYI0 3aJady Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ HM3BECTHO U YCBOEHO, U
TOTO, 9TO €Il HEM3BECTHO

Ilo3naseamenvnvie YY/I:

Bo1iensiior koimyecTBEHHbIE XapaKTePUCTUKU 0OBEKTOB, 3aJlaHHbIE CIIOBAMH;
BoccranaBnuBaloT  MpeAMETHYIO — CHUTyallMlO,  ONHCaHHYI0 B 3ajade, IyTeM
nepeopMyIMpOBAHUs, YIPOIIEHHOIO Iepecka3a TEKCTa, C BBIJEIEHUEM TOJIBKO
CYIIECTBEHHOM /JIs pelIeHus 3a/1a4 HHPOPMAIIIH;

Briensitor 060011eHHBIN CMBICH U (OPMANIbHYIO CTPYKTYPY 3a1auu;

YMeIoT 3aMeHATh TEPMUHBI ONPEACTICHUSMU;

YMeIoT BBIBOJUTH CIEACTBUS U3 UMEIOLUXCA B YCIOBUH 3a/1a4H IaHHBIX;

Briensitor opmanbHyI0 CTPYKTYPY 3a]1auu;



TOUKA \’ POCTApyoT yciosus 1 TPeOOBaHHUS 33/1a4H;

BripaxatoT CTpyKTypy 3aJjaui pa3HbIMU CPEICTBAMU;

BrImonHs0T onepanuu co 3HaKkaMu U CHMBOJIaMU;

Bri6upatot, conocTaBisioT 1 000CHOBBIBAIOT CIIOCOOBI PELICHUS 3a/1a4H;

[IpoBoasT aHanu3 crnocoOOB pelleHUs 3a7auyd C TOYKU 3PEHHUS UX PAlUOHAIBHOCTU U
HSKOHOMHUYHOCTH;

Ymewor  BbIOMpaTh  00OOIIEHHBIE ~ CTpAaTeTMHM  pELICHUs  3aJayd
Kommynuxamuenwvie YY/I:

OO01maroTcs U B3auMOJICHCTBYIOT ¢ TTApTHEPAMH IO COBMECTHOM JEATEILHOCTH I OOMEHY
nH(pOopMaIre:

YMEIOT clyliaTh U CAbIIAaTh IPYT Ipyra;

C poctaToyHOW TOJHOTOM W TOYHOCTHIO BBIPAXKAIOT CBOM MBICIH B COOTBETCTBHH C
3a/la4aMM U yCIIOBUSIMU;

AJIEKBaTHO HCIIOJIb3YIOT PEUYEBBIE CPEACTBA ISl JUCKYCCHMM U apryMEHTAaIlMH CBOEH
MIO3UITIH;

YMEIoT mpeICTaBIsITh KOHKPETHOE CO/Iep KaHne U cOO0IIaTh €ro B MMCbMEHHOM U YCTHOM
opme;

HuTepecyroTcst 4y>KUM MHEHHEM U BBICKA3bIBAIOT CBOE;

BerynmaroT B quanor, y4acTBYIOT B KOJUIEKTUBHOM OOCYXACHHM MPOOJIEM, ydaTcs BIaJIeTh
MOHOJIOTHYECKON M AMAJOTUYECKON (popMaMH peur B COOTBETCTBUU C TPaMMaTHUYECKUMU U
CUHTaKCUYECKMMH HOPMAMU POJTHOTO SI3bIKA.

VYuyarcs aeiicTBOBaTh C Y4ETOM MO3UIMH JPYTOTO U COIJIaCOBBIBATh CBOU JIEMCTBUS:
[ToHMMAarOT BO3MOKHOCTh Pa3IMYHBIX TOUEK 3PEHUs, HE COBMAIAIONINX C COOCTBEHHOI;
[TposIBNISIIOT TOTOBHOCTh K OOCYXKIIEHHIO Pa3HBIX TOYEK 3pEHUsi U BBIPaOOTKE oOIIei
(rpymnIoBoii) Mo3uIuHy;

Memanpeomemubimu pe3yIbTaTaMi OCBOCHHS BBIIIYCKHUKAMH OCHOBHOMW IIKOJIBI IIPOrPAMMBI 110
XUMUH SIBIISIFOTCSL:

Hcnonp30BaHre OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONepaluii: GopMynupoBaHUe TUIIOTES,
aHaJM3 U CUHTE3, CPaBHEHHE, 0000IICHUE, CHCTEMAaTH3allHsl, BBISBICHHE TPUINHHO-
CIIEACTBECHHEBIX CBSI3€H, IOMCK aHAJIOTOB;

YMeHue reHepupoBaTh UACH U ONPEAEATh CPEICTBA, HEOOXOAUMBIE JTSI UX
peauzanuy,

YMeHue onpenensTh LedH U 3a7a4 AeITeIbHOCTH, BBIOUPATh CPECTBA peaTu3aliu
OCJIM U IPUMCHATDb UX HAa MIPAKTHKE;

Hcnons30BaHue pa3NuYHBIX HCTOUHUKOB /TS TOTYYeHUS XUMHUECKOH HH(DOpMaIuH.
OBnasieHe HaBBIKAMH CaMOCTOSATEIBHOTO MPHOOPETEHUSI HOBBIX 3HAHUH,
OpraHu3aIy Y4eOHOU JeATeIbHOCTH, IOCTAHOBKH 1€JIeH, TNIaHUPOBAHUS,
CaMOKOHTpOJISI U OLIEHKH PE3YJIbTaTOB CBOEH AEATENbHOCTH, YMEHUSMHU
MpPEeABUAECTh BO3MOXKHBIE PE3YJIbTATHI CBOMX JIEUCTBUI

IIpeaMeTHbIE pe3yabTaThbl 0CBOCHHS 00y4aIOLIUMHUCH IPOrPAMMBI:

yuawuecs O0JIXCHBL 3HAMb !

(I)I/IBI/ILICCKI/IC BCJIIMYHUHBI U UX CIHWHHUIIBI U3MCPCHUSA (Macca BCIIIECTBA, MacCa pacTBOpa,
KOJIMYECTBO BCIICCTBA, 00BeM BCIICCTBA, 00BeM pacTtBOpa, OTHOCHUTCIBbHAA ATOMHAA U



TOUKA \'m Macchl BEII[ECTBA, MaccoBasg JOJS PAaCTBOPEHHOI'O BEIIECTBA, MAaccoBas HOIA

3JIEMEHTOB B COCIMHCHHH, BBIXOJI BEIIECTBA);

YPaBHEHHSI XHMUYECKHUX PECaKIIUii;

JIMCCOIIMAIINS, KATUOH, aHUOH;

YHCIIO YaCTHII, YACIIO ABOTJIPO;

MOJISIPHBINA 00BEM Ta30B;

dbopMynbl IS pacyeToB Macchl, 00beMa, MacCOBOW JOJH, OTHOCUTEIHHON IJIOTHOCTH,
qHCIa AaTOMOB MOJICKYJL;

CTaHHapTHBIfI IJIaH pCIICHUA pvaCTHOfI XHUMHYSCKOHN 3aJa4u,;
OCHOBHBIC U JOITOJITHUTCJIbHBIC CII0COOBI peliCHUA XUMHUYCCKUX 3a1a4;

rpaguvYecKuii METOI PEIICHUS XUMHYCCKHUX 3a]1a4;
3Hath [ITH B kaOuHeTe XUMUH.
yuawuecst 00JIHCHbL YMemb.:

MPOU3BOJUTH M3MEpeHUs (00bemMa pacTBOpa C IMOMOIIBIO MEPHOW MOCY/bI, TMJIOTHOCTH
pacTBOopa ¢ TMOMOIIBIO apeoMeTpa); FOTOBUTh PACTBOPHI C 3aJaHHOW MAacCOBOW JOjei
PacTBOPEHHOI'O BEIIECTBA; ONPEAEISAThH MACCOBYIO OO0 pacTBOpEeHHOTro BemlecTna (%) s
pPacTBOPOB KHCIOT U INEJIOYEH MO TaONMMYHBIM 3HAYEHHUSM MX IUIOTHOCTEH; MIIaHUPOBATh,
MOArOTABIMBATG M NPOBOJHMTH NPOCTEHIINE XUMHUYECKHUE SKCIEPUMEHTBI, CBSI3aHHBIE C
pacTBopeHueM, (UIBTPOBAHUEM, BBIMIAPUBAHUEM BEIIECTB, IMPOMBIBAHUEM W CYIIIKOU
OCaJIKOB; MOJYYEHUEM M B3aUMOJICCTBUEM BEILECTB, OTHOCALIMXCS K OCHOBHBIM KjlaccaM
HEOPraHWYECKUX  COCJAMHEHUH;  ONpEIEICHUEM  HEOPraHMYEeCKMX  BEUIECTB B
VMH/IUBUIYAIBHBIX PACTBOPAX 3THUX BEIIECTB; OCYIIECTBICHHEM LEMOYKU MPEBPALICHUN
HEOPraHWYECKUX COCIMHEHUN;

MIPOU3BOJUTH pacdeT OMpeAeNIeHUs] MacChl 1 MAacCOBOM IO PACTBOPEHHOTO BEIIECTBA B
pacTBOp, TMOJYYEHHOM pa3HbIMU crmocobamu (pacTBOpeHHEM BellecTBa B  BOJE,
CMEIIMBAaHUEM DPACTBOPOB PAa3HON KOHIICHTPAIMM, Pa3z0aBiICHUEM M KOHIICHTPUPOBAHUEM
pacTBopa);

HUCIIOJIB30BAaTh HpI/IO6pCTCHBIe 3HaHUA W YMCHHUA B HpaKTquCKOﬁ ACATCIIBHOCTH U
MOBCEIHEBHOM KHU3HU C IENbI0: 0€30MacHOro oOpalleHus ¢ BEIIeCTBAMH M MaTepualaMu;
DKOJIOTMYECKH TPaMOTHOTO TIOBEACHHUS B OKpYKaIIeH cpelae, OLEHKH BIHSHUA
XUMHYECKOTO 3arps3HEHUs OKpPYKAIOIIeH cpelbl Ha OpPraHu3M YeNOBEeKa; KPUTUYECKOU
OIICHKH HMH(OPMAIMU O BEIIECTBAX, HUCIOJB3YyEeMbIX B OBITY; NMPUTOTOBICHUS PACTBOPOB
3a/1aHHOM KOHIIEHTPAIIHH.

Pazzea Ne2. KOMIIJIEKC OPTAHU3AIIMOHHO-TIEJATOTHMYECKHUX YCJIOBUH

2.1 KAJIEHJAPHBI YYEBHBINA I'PA®UK
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2.2 YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI

W3noxxeHne  TEOPETHYECKUMX  BONPOCOB  JODKHO — NPOBOJUTBCA C  MAaKCHMAaJbHBIM
UCIIOJIb30BAHUEM CPEJICTB HAIJISIIHOCTU  (JIEMOHCTPAL[MOHHBIA 3KCIIEPUMEHT, TaOJuIbl, y4deOHbIE
BuacopmIbMbl). Pacckaz yuuTens CONMPOBOXAACTCS IBETHBIMHM HJUTIOCTPALMAMH, IUIaKaTaMH.
BosbIIMHCTBO TEM JIOMOHAETCS TOKa30M IIPE3EHTAlMHi U BU1€O(PUIBMOB.

JIist IpOBEpKM 3HAHUK M 3aKPEIUICHMs MPOWIECHHOrO0 MaTepualla MPOBOIATCS NPAKTUYECKUE
3aHATHA C UCNOJIb30BAaHUEM PA3IMYHOIO IUJAKTUYECKOTO0 MaTepHara.

Ha 3amsaTusax ywammecs IOJy4arOT »3SJIEMEHTApHBIE HABBIKM C HAYYHO-TIONMYJISIPHOU H
CIIPaBOYHOM JIUTEpaTypol, IHTEpHETOM.

Ilo 3aBepmieHMM OTAENBHOIO pasjena NpPOrpaMMbl IIPOBOJUTCA MAacCOBOE MEPOIPUATHE C
LEJIBIO 3aKPEIUICHUs MIPOIIEHHOr0 MaTepuana U MojAJdepXKaHUs YCTOHUMBOro MHTEpeca K OOYUYEHHIO.
OTO BUKTOPUHBI, KOHKYPChI, UHTEJUIEKTYaJIbHbIE UTPBHI U T. 1.

MarepuanbHO-TeXHHYECKOe 00ecnedyeHne NPOrpaMMBil.
Kommbrorep MynbTUMEAMiHBIA - C BBIXOJOM B HWHTEpHET, mpoekTop-1. JlaGoparopHoe

o0opy0BaHue

HNudopmannonnoe odecrneyenune

/ ZJZ}Z yuumeiii.

1. Bockpecencknii B.W., Heifimapk A.M. OcHoBBI xumudeckoro ananmmusa..M.: «[IpocBemenuey, 1971
2. HazapoBa T.C., I'pabeuxmii A.A., JlaBpoBa B.H. Xumuueckuii 5KCIIEpEMEHT B MIKOJE.
M.:«IIpocsemienue», 1987

3. T'adpuensn O.C. Xumus. 9 kiacc: TeTpaab Ui Ja0OPaTOPHBIX OMBITOB U MPAKTHUECKUX PpadoT /
O.C. I'abpuensn, A. B. SmykoBa. — M.: JIpoda, 2018.

4. Tabpuensan O.C. Xumus. 9 kiacc: KOHTpOJIbHBIE U poBepouHble padoTel/ O.C. I'abpuensH [u ap.].
—M.: Ipocpa, 2018.

5. T'abpuensa O.C. Xumus. 9 xnacc: xumudeckuii sxcriepument B mkoje/ O.C.I'abpuensa, H.H.
Pynos, B.1. Tonkynos.. — M.:Ipoda, 2016.

HNHTepHeT-pecypcesbl:

1. http://him.1september.ru/ I'azera "Xumus" u cailt ans yautens " uay Ha ypox xumun"

2.http://www.openclass.ru/ caiit oOpa3oBaTenbHbIi OTKPBITHIH KIacc

3.http://pedsovet.su/ caiit [TencoBer.py ( mpe3eHTaImu, pa3pabOTKH. ..)

4. http://www.zavuch.info/ caiit 3aBy4.undo

s yuawuxca:

1.Crenun BJI., Anmukoposa JI.IO. 3anumarenbhbie 3aqanus U 3GEKTUBHBI OMBITHI IO XUMUH.
Mockaa. [Ipoda. 2006


http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/

TOUKA M pecypcel (CD): BupTyanbHas xuMudeckas nadoparopusi. Heopranudeckast XuMusl.

OpTaHI/IquKa;{ xuMus. 9xaccy, «O0mas XuMum»

HNHTepHeT-pecypcebl:

http://www.en.edu.ru/ EctecTBeHHOHAy4YHBIN 00pa3oBaTeIbHbII TOPTAL.

http://www.alhimik.ru/ - AJIXMMUK - BaIir MmOMOIIHHKK, JIOIMaH B MOPE XMMHUYECKHUX BEIIECTB U
SIBIICHHI.

http://grokhovs.chat.ru/chemhist.html Bceobmias ncropust xumun. BO3HUKHOBCHHE M Pa3BUTHE
XUMUH ¢ ApeBHenmux BpeMeH 10 X VII Beka.

http://hemi.wallst.ru/ - DxcrnepumeHTaNbHBIN y4eOHMK TIO0 oOmmed xumum Uit 8-11 kiaccos,

IpeHAa3HAYEHHBIN KaK JUIsl U3y4eHMs] XUMUU "¢ HyJs", TaK U JJIs HOJTOTOBKU K dK3aMEHaM.

Kanposoe ob6ecneuenue
Jnst apdexTuBHOCTH pean3anid AaHHOW IPOrpaMMbl JOTIOJHUTEILHOTO O0pa3oBaHUS
"DKcIepuMEHTaIbHasA XUMUSA'" OCYHIECTBISAET YUUTEIb XUMHUHU.

2.3 ®OPMbI ATTECTALHUU U OUEHOYHBIE MATEPHUAJIbI

Dopmbr omcnexcusanua u Quxkcayuu o0pa30BATEIbHBIX PE3YJIbTAaTOB: aHAJIUTHYECKas
CIpaBKa, aHAIUTUYECKUI MaTepua, BUJI€03aUCh, TOTOBast padoTa, )KypHal [MOCEIaeMOCTH, MaTepHral
AQHKETHPOBAHUS M TECTUPOBAHUS, METOJMUECKAsIpa3paboTKa, IepeyeHb FOTOBBIX padoT.

Dopmbl npedvAGIeHUA U OEMOHCMPAWUU AHATUTUYECKAs CIIPaBKA, BBICTABKA, TOTOBOE
u3Jenue, 1eMOHCTpalus MoJielel, 3alUTa TBOPUECKUX paboT, OTKPBITOE 3aHATHE, OTYET UTOIOBBIM.

OuenoyHbie MaTEPHAJIBI

Bxo1HOM KOHTPOJIb — BXOJHOE TECTUPOBAHUE

Texymuii KOHTPOJIb — cobece10BaHKe, OIIPOC

[IpomeKyTOUHBIN KOHTPOJIb — 3alIUTa IPOEKTa

HTOroBsiii KOHTPOJIb — 3aAILUTA UTOIOBOI'O IIPOEKTA

MeToanyeckne MaTepuasbl

— 0cobOeHHOCmuU opeanu3ayuu 00pa30eamenbHo20 npoyecca: OYHO, OYHO- 320YHO, 3a04HO,
JIUCTAaHIIMOHHO, B YCJIIOBUSAX CETEBOTO B3aUMOICHCTBUSI;

— MemooObl 00yueHusa: CJIOBECHBIM, HarlAOHBIA TPAKTUYECKHM, OOBICHUTEIHHO-
WJUTFOCTPATUBHBIN, PENPOAYKTHUBHBIN, YaCTHYHO-TIOMCKOBBIN, HCCIEAOBATEIILCKUNA MPOOJIEMHBIN;
WUTPOBOM, NHUCKYCCHUOHHBIN, NMPOEKTHBIN, # 6ocnumanusn: yOeXJeHWE, MOOIIPEHUE, YIpaKHEHUE,
CTUMYJIMPOBaHUE, MOTUBALIUS;

— opmul opeanuzayuu oopazoeamenbHo20 npoyecca. VHAUBUYAIIbHAS, UHANBUIYAIbHO-
TpYIIIOBas U rPyIIOBas;

— ¢opmbl opzanuzayuu yueéno20 3anamusa: 3alUTa TPOEKTOB, Ja0OPATOPHOE 3aHSITHE,
JEKIHS, MacTep-KJIacC, «MO3TOBOM INTYypM», HAOJIO/IEHWEe, OTKPBITOE 3aHATHE, MPaKTUYECKOe
3aHATHUE, IPE3CHTALUS.

Ileparornyeckue TtexHosoruu - HWKT, pasHoypoBHeBoe oOyueHue, mnpoOIeMHOE U
MMOMCKOBOE OO0Yy4YeHHE, TEXHOJIOTUS JIMYHOCTHO-OpHeHTHpoBaHHOro oOyuyenuss W.C. Sxkumanckoit
(cutyamust  ycrexa, BO3MOXHOCTb BbIOOpa, arMmocdepa COTpyOHUYECTBA, peduiekcus) u
MEXITPEAMETHBIX CBSI3€W. 3aHATHS MPEANONaraloT HE TOJBKO MPUOOPETEHUE JOMOJHUTEITHHBIX
3HaHUN MO (U3MKE, HO W PA3BUTHE CIIOCOOHOCTH y HUX CAMOCTOSITEILHO MPHOOpETaTh 3HAHWII,
YMEHUU TIPOBOJUTH OIBITHI, BECTH HAOMIOMeHNA. Ha 3aHATHSAX HCMONB3YIOTCS MHTEPECHBIC (PaKTHI,
MIPUBJIEKAIONINE BHUMAHUE CBS3bI0 C JKH3HBIO, OOBSCHSIONIME 3araJiIki IPUBBIYHBIX C JETCTBA
SIBJICHUM.

@opMbl OPraHU3aMU IEATEJIbHOCTH JIeTell Ha 3aHATHU: UHIUBUyaJIbHASI U TPYIIIOBasl.
@®opMbI NPOBEACHUS 3AHATHI KPYKKA


http://www.en.edu.ru/
http://www.alhimik.ru/
http://grokhovs.chat.ru/chemhist.html
http://hemi.wallst.ru/
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[TpakTukym

[IpakTnueckas pabora
HccnenoBarenbckast paboTa
[TpoexTHas paborta
3anuTa npoekTa

— AJIFOPUTM Y4YeOHOIro 3aHATHS — 3aHITHE HAYMHACTCA C MOTHBALIMOHHOTO ATalla, MOCTAaHOBKU

Lenei M 3agad, 3aTeM ClIeyeT 3Tall aKTyaln3alld UMEIOIUXCsl 3HAHHM, TIOCTIE Yero peaanu3yercs

3Tal W3Yy4YeHHUs HOBOTO Marepuaja W YriyOJeHUs MMEBIIMXCA 3HAHUM. 3aKaHUMBAETCS 3aHITHE

peayn3anueil MpoeKTa Wik MOCTAHOBKOM IUIaHa peau3aluu. 3aBepilaeT 3aHsATUe 3Tall pedekcuu;
— IMJAKTHYeCKHe MaTepHasbl — pa3JaTO4YHble MaTepHUasbl, UHCTPYKIIMOHHBIE, TEXHOJOTUYECKHE
KapThl, 3aJJaHUsl, YIPAXKHEHUs, 00pa3Libl U3ACIUI.

Buowvl ouoaxmuueckux mamepuanos:

—  ©CTECTBEHHBII WM HATYpaJbHBIA 00pa3libl MaTEpUAIIOB

—  CXEeMAaTHUYeCKUH WM CUMBOJIMYECKHUN (TaOJUIIBI, CXEMBI, PUCYHKH, TpaUKH, TUIAKaTHI,
JarpamMmbl, YEPTEKN);

— KapTUHHBIH W  KapTUHHO-IMHAMMYECKUH  (KapTUHBI, WUIIOCTpAllUM,  CJaiJIbl,
¢doromarepuasl);

— CMCLIaHHBIN (BHIE03aNUCH, y4eOHble KUHO(DUIBMBI H T.J1.)
JUIaKTUYEeCKUE TMocoOust (KapTOUKM, Pa3NaTOYHBI Marepuain, BONPOCHI M 3aJaHus JJIs YCTHOTO
WIH TTUCBMEHHOTO OTPOCa, TECTHI,IIPAKTHUSCKUE 3aaHus, YIIPAXKHCHIS ),

—  oOyyaromrue MIPUKJIAIHbIC IPOrpaMMBbI B 3JICKTPOHHOM BUJIC;
—  y4eOHHKH, yueOHbBIC TOCOOUS, )KypHAIIbl, KHHTH;

— TEMaTHYCeCKHUe oA00pKH MaTepuaoB, TEKCTOB IIECCH, CTHXOB,
CIICHApHEB



TOUKA \!pocm
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